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WHAT IS CLAIMED IS: 

1- A nitride semiconductor device having a 
structure wherein an active Jpyer of a quantum well structure, 
which has a well layer madejof a nitride semiconductor that 
includes In and a barrJer layer made of a nitride 
semiconductor, is sandwidhed between a p-type nitride 
semiconductor layer and ^^'^''rv^ype nitride semiconductor 
iayer, /I / 

wherein said active l^y^T has, as said barrier layer, 
a first barrier layer anralg^d W-a position nearest to said 
p-type nitride semiconductpr layer and a second barrier layer 
that is different from tnc first barrier layer; 

and wherein said I first barrier _ layer does not 
substantially include an In-type impurity while said second 
barrier layer includes aii n-type impurity. 

.2. The nitride semiconductor device according to 
Claim 1, wherein the film thickness of said first barrier 
layer is greater than the film thickness of said second 
barrier layer. 

3. The nitride semiconductor device according to 
laim 1, wherein said; active layer mas- L (L ^ 2) barrier 
layers so that the barrier layer . arranged in a position 
nearest to said n-type_nitride semiconductor layer is denoted 
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as barrier layer Bl |knd the i-th barrier layer (i=l, 2, 3, 
...L) counted from the barrier layer Bl toward said p-type 
nitride semiconductqr layer is denoted as barrier layer Bi; 
and barrier layers Iii from i=l to i=n (1 < n < L) include 
an n-type impurity. 

r 

4. The nitride semiconductor device according to 
Claim I, wherein the entire barrier layers other than said 

j first barrier layer include an n-type impurity. 

5. The nitride semiconductor device according to 
Claim 1, wherein said first barrier layer is arranged in the 
outermost position in said active layer.- 

6. The nitride semicopductor device according to 
Claim 1, wherein said second bSarrier layer is arranged in 
the outermost position closp to ' said n-type nitride 
semiconductor layer within 'said active layer. 

7. The nitride semiconductor device according to 
Claim 6, wherein the film thickness of said first barrier 
layer is approximately the same as the film thickness of said 
second barrier layer... 

8. The nitride semiconductor device according to 
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Claim 7, wherein said active layer has 2 or more well layers 
and has a third barrier layer between the well layers; and 
the film thickness of said third barrier layer is 
smaller than the film thickness of said first p side barrier 
layer and said second: n side barrier layer. 

9. The nitride semiconduptor device according to 
Claim 1/ wherein an, least one welJJ layer within said active 
layer has a film thickness of not less than 40 A. 

10. The nitride semiconauctor device according to 
Claim 1, wherein said first barrier layer has a p-type 
impurity. j 

11. The nitride semiconductor device according to 
Claim 1, wherein said first barrier layer includes a p-type 
impurity in the range of no leds than 5x10^^ cm"^ and no more 
than 1^10'' cmr\ I 

12. The nitride semiaonductor device according to 
Claim 1, wherein said first bailrier layer is p-type or i-type , 

13. . The nitride semiconductor device according to 
Claim 12, wherein said first barrier layer has been grown 
without being doped with an impurity and includes a p-type 
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impurity through diffusion from said p-type nitride 
semiconductor layer . 



14. -The nitride sen iconductor device according to 



Claim 1, wherein said n-tyi 



e nitride semiconductor layer, 



said active layer and saidp-pype nitride semiconductor layer 
are layered in sequence. 

15, The nitride semiconductor device according to 
Claim 1/ 

:iitride semiconductor layer has 
>^ a nitride semiconductor that 



wherein said p-type 
an upper clad , layer made 



includes Al of which the average mixed crystal ratio x is 



in the range of 0 < x ^ 0 
said n-type nitride 
clad layer made of a nitrid 
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semiconductor layer has a lower 

Je semiconductor that includes Al 
crystal ratio, x is in the range 

of 0 < X ^ O.OS; and . 

the nitride semiconJiJuctor device has a laser device 
structure. 



16. The nitride semiconfductor device according to 
Claim 1/ wherein said device /iap a first p-type nitride 
semiconductor layer adjoining/t^/jkctive layer in said p-type 
nitride semiconductor layer, .^nd^aid first p-type nitride 
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semiconductor layer is made of a nitride semiconductor that 
includesCwA 

17. The nitride semiconductor device according to 
Claim 16, wherein said first p-jtype nitride semiconductor 
layer is provided so as to contact a barrier layer nearest 
to said p-type nitride semiconductor layer and has been grown 
being doped with a.p-type impurity of which concentration 
is higher than that of saidbarrier layer in said acti ve layer . 

18. The nitride semiconductor device according to 

f 

Claim 1, wherein the number of well layers m said active 
layer is from 1 to 3 . 



19. The nitride semiconductor device according to 
claim 1^ in said active layer said second barrier layer is 
arranged between well layers and the film thickness ratio 
Rt .(= [film thickness of a well layer] / [film thickness of 
a barrier layer] ) of .said will layer to the second barrier 
layer is in the range of cJs ^ Rt ^ 3. 



20, The nitride semiconductor device according to 
claim 1, wherein the film /thickness dw of said well layer 
is in the range of 40A ^ dvi ^ ICOA while the film thickness 
db of said second barrier flayer is in the range of db ^ 40 



. 128- 



f 



A. 




21. The nitride semicdKductor device according to 
Claim 1, wherein said' p-type nitride semiconductor layer has 
an upper clad layer, made of a nitride semiconductor that 



includes Al and said n-type ni 



iride semiconductor layer has 



a lower clad layer made of a. n Ltride semiconductor, wherein 
:the average, mixed crystal ratic 



o of Al in the upper clad layer 
is greater than that of the llower 



clad layer. 




Jl\. yf. The nitride semiconductor device according to 
Claim ^^'z wherein the average mixed crystal ratio x of Al 
in said upper clad layer is in the: range of 0 < x ^ 0.1. 

23. The nitride semiconduct<pr device according to 

Claim 1, : 

wherein .said p-type nitride Semiconductor layer has 
a first p-type nitride semiconducf or layer which contacts 
said active layer and becomes an ^lectron confining layer; 

said active layer, has a wem layer of which distance 
dB from the first p-type nitride/semiconductor layer is in 
the range of no less than 100 A/and no more than 400 A and 
has a firs- barrier layer with/.ri the distance dB. 
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